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Introduction

Oxides with the perovskite structure have been
widely studied because they are candidate materials
for applicdions in solid axide fuel cdls, as perm-
seledive membranes for oxygen separation, and in
syngas production. The oxides should have both high
eledricd conductivity and good chemicd stability
for industrial uses. Many groups have studied the
solid-state dhemistry of perovskite structure oxides
such as La;,Sr,Co03 5 and various (La,Sr)(Fe,Co)Os
compositions. These oxides show high oxygen
permeability but are unstable in very reducing
conditions. The stability of the wbadltite axd the
ferrite can be improved by doping Cr or Ti caions,
and compasitions such as Lag ;S gCro.FeygOz5 are
stable & oxygen presares charaderistics of syngas
environments. Little information is available éout
the defed chemistry of the doubly doped ferrites.

We have performed solid-state coulometric
titration and eledrica conductivity measurements on
Lay»SrogCrooFepgOas in the temperature range
750°C~1060 °C and the pO, range, 10*® ~ 0.5 atm.
From the results, information on the defed structure
and thermodynamics has been oltained.

Experimental

Conductivities and oxygen nonstoichiometry changes
(Ad) as a function of the oxygen partial pressure
(pO,) were observed simultaneously by using the
eledrochemicd cdl shown in Figure 1. The Ad
changes in a sample were measured step by step by
coulometric titration. A titration proceaded from a
low pO, region (= 10™ atm) up to the air reference
gas. A known amount of oxygen was pumped into
the cdl at each step. When the oxygen sensor readed
a stealy-state value, the pO, inside the cdl and Ad
values were determined.

An ac four-point probe technique was used to
monitor the cnductivities. These measurements were
performed at the same pO, intervals of the titration.
The experiments were ontrolled by Labwindows
software through a GPIB communicator.

Results

The pO, dependence of the dedricd conductivities
and oxygen non-stoichiometries are shown in Figure
2. At temperatures below 940°C, a two-phase region
was ohserved as a plateau in the nductivity
isotherm in the pO, region, 108~10° atm.

As expeded, the pO, at which the p-n transition
occurs increased as the temperature increased. An
adivation energy of 0.76eV was estimated for the
ionic conductivity from an Arrhenius plot of the
minimum conductivity versus temperature.

The dope of the p-type @nductivity isotherms
varied depending on the value of pO,. Vaues of 1/5
and 1/7~1/8 were observed in the pO, ranges 10° ~
10" atm and 10*~10" atm respedively. Sincethe A-
site of the sample was highly doped with Sr, ided
behavior is unlikely even in oxidizing conditions.
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Fig. 1 Cell used for coulometric titrations and
conductivity measurements 1: thermocouple, 2:
auminaring, 3: glassring, 4: sample, 5: YSZ
sensor, 6: YSZ pump, 7: Ptwire
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Fig. 2. pO, dependence of the conductivity
and oxygen non-stoichiometry
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